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[8-10]. (i) 3 $\ell$
(ii)
(iii)




























$f(r, v, t)=F_{0}(v)+\delta f(r, v, t)$ (10)
$v=|v|$ Maxwell
$v$ $r$
$\frac{\omega}{\Omega}\sim\frac{\ell_{\perp}}{\ell_{||}}\sim\frac{|q\varphi|}{T_{0}}\sim\frac{|\delta f|}{F_{0}}\sim\epsilon\ll 1$ (11)
$\Omega:=qB/m$ $q$ , $m$
$B:=|B|$ $\omega$ $T_{0}$ $F_{0}$ $\varphi(r, t)$
( ) $r$
$R$
$R:=r+ \frac{v\cross b}{\Omega}$ (12)
[13]. $b:=B/B$ 2
$\delta f$
$\theta$ ( ) $g$ :
$g(R, v \perp, v||, t)=\langle\delta f(r, v, t)\rangle_{R}:=\frac{1}{2\pi}\oint\delta f(R-\frac{v\cross b}{\Omega}, v, t)d\theta$ . (13)






$\frac{\partial g}{\partial t}+\frac{1}{B}\{\langle\varphi\rangle_{R},g\}=\langle C(h)\rangle_{R}$ (14)
$\{\cdot,$ $\cdot\}$ 2 $y$) Poisson $h(R, v\perp,v_{||}, t)$ $:=$





( $\bullet$ ) $(\cross$ $)$







[19]. $\delta n_{e}$ $\delta n_{i}$
$\delta n_{e}=\delta n_{i}$ 2
$\delta n_{e}=0$
$\frac{q^{2}n_{0}}{T_{0}}\varphi=q\int\langle h\rangle_{r}dv=q\sum_{k}e^{ik\cdot r}\int J_{0}(\frac{k_{\perp}v\perp}{\Omega})\hat{h}dv$ (15)




$k_{\perp}\rho\ll 1$ 2 $NS$ [20, 21].
$\varphi$
$(C=0)$ (14)$-(15)$ 2 :
$W:= \frac{T_{0}}{2V}\int\frac{g^{2}}{F_{0}}dRdv$ , (16)




$V$ $n_{0}$ $W$ (14)
$E$ Fourier $W$







$w:= \frac{v_{th}^{2}}{\mathcal{T}\ell}(\frac{g_{\ell}v_{th}^{3}}{n_{0}})^{2}=$ const. (18)
$\mathcal{T}\ell$












3 (18)$-(21)$ $k_{\perp}\sim\ell^{-1}$ $W$ $E$
$\hat{W}(k_{\perp})\propto k_{\perp}^{-4/3}, \hat{E}(k_{\perp})\propto k_{\perp}^{-10/3}$ (22)
$W= \int\hat{W}(k_{\perp})dk_{1},$ $E= \int\hat{E}(k_{\perp})^{\backslash }d$ (21)















[7]. $g_{0}$ $\chi$ Fourier
$g_{init}=g_{0}[ \cos(\frac{2x}{\rho})+\cos(\frac{2y}{\rho})+\chi(x, y)]F_{0}(v)$ (26)
$\chi=0$ Poisson
$\chi$ Kelvin-Helmholtz
4(a) $t\simeq 10$ $KH$ $W$
$J\triangleright$
4(b) $10<t<15$ (k$\perp$ ), $\hat{E}(k_{\perp})$
(22)
4(a) $E$ $\vdash^{\backslash ^{\backslash }}$













1 2 5 1020 501001 2 5 1020 50100
$k_{\perp}\rho k_{\perp}\rho$
5: (a) (b) $(k_{\perp}, p)$ 2
$\log_{10}[\dot{W^{\wedge}}(k\perp, p)/W]$ . [24]
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(20) Hankel











































$k_{*} \propto\frac{W}{E}\propto t^{1/2}$ (36)
$Do_{*}\sim 1$ (34) $E$ $W$
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